Desensitization and re-sensitization of CGRP receptor function in human neuroblastoma SK-N-MC cells.
Calcitonin gene-related peptide (CGRP) is a highly potent vasodilator known to be involved in many physiological functions within the cardiovascular, gastrointestinal, immune, and nervous systems. This study assessed the desensitization of CGRP receptors by measuring agonist-mediated activation of adenylate cyclase in a model system employing human neuroblastoma-derived SK-N-MC cells. In these cells, we demonstrated that pre-incubation with CGRP (20 nM) induces a rapid desensitization of CGRP signaling (t(1/2)<or=3 min) by causing a decrease in potency and efficacy. CGRP's desensitization potency (DC(50)=0.29 nM) is similar to its activation potency on non-desensitized cells (EC(50)=0.20 nM). The desensitized receptors exhibited slow and incomplete re-sensitization upon removal of the pre-incubated ligand, resulting in 52-65% functional recovery after 3-5 h while CGRP binding sites were completely restored. Additional agonists within the calcitonin/CGRP family of peptides (calcitonin, amylin, adrenomedullin, and adrenomedullin 2) were compared to CGRP with regard to their ability to activate and desensitize CGRP receptors. Calcitonin and amylin did not cause receptor activation nor did they produce desensitization. Adrenomedullin and adrenomedullin 2 activated the receptors and produced desensitization, but at a slower rate and with a weaker desensitization potency than CGRP-induced desensitization. Adrenomedullin exhibited similar potency for receptor activation and desensitization, whereas adrenomedullin 2 has a 4-fold higher preference for receptor desensitization than for receptor activation. Activation and desensitization induced by CGRP, adrenomedullin and adrenomedullin 2 were blocked by the CGRP receptor antagonist CGRP8-37. These data indicate that CGRP receptors are desensitized by select peptides in the calcitonin/CGRP family. Slow recovery from the desensitized state may provide a strategy for timed modulation of the CGRP signaling pathway.